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Abstract  
System use is a key concept in information systems (IS) research. Understanding and predicting the use of IS has 
significant implications for realising the benefits of IS investments. This is because a system that is underutilised, 
misused or avoided altogether will not achieve the aspirations of its designers or those who have procured the 
system. Given the centrality of the use concept it is important that the ways in which researchers choose to 
represent and examine use are understood. There are two approaches often used to examine use: variance and 
process. The central knowledge claim of this paper is that combining variance and process research approaches 
will contribute to richer representations and understanding of use. An illustrative case study that employed both 
approaches demonstrates how variance and process approaches shed light on use. This research highlights how a 
combined research approach yields a more holistic understanding of the phenomena of interest. 
Keywords  
Variance research, process research, combining research approaches, pragmatism.  
INTRODUCTION 
Understanding and predicting the use of information systems (IS) is one of the central concerns for IS 
researchers and practitioners (DeLone and McLean 1992, Karahanna et al. 1999). A system that is underutilised, 
misused or avoided altogether will not achieve the intentions of its designers or those who have procured the 
system. Given its centrality for both researchers and practitioners, it is important to identify the ways in which 
researchers choose to define, represent and measure use. This is because the particular representations employed, 
along with their associated research approaches, influence what is included or excluded from consideration.  
The importance of representation is evident when examining the perspectives on use offered by two research 
approaches often employed in IS: variance and process research. Each approach offers partial understanding of 
the use concept. Variance research largely draws on quantitative, survey-based methods (Burton-Jones and 
Straub 2006). Measures are carefully developed to ensure their validity and reliability, thereby providing an 
objective foundation upon which to make inferences about the extent to which associated variables are 
manifested (Lee 1999). A number of measures are usually assessed in order to test hypothesised relationships 
between independent and dependent variables. In the case of system use it is commonly construed as the 
dependent variable, with researchers seeking to identify which particular independent variables best predict the 
variation in occurrence or magnitude of use. Variance research therefore adopts a perspective whereby use is 
framed as a thing that changes in value but not in identity or character. Use is largely conceptualised as the extent 
of use with little attention given to exploring or defining the use concept (Burton-Jones and Straub 2006). By 
contrast, process research typically provides qualitative descriptions and analyses of the unfolding nature of the 
phenomena of interest (Van de Ven and Poole 2005, Wolfe 1994). Such descriptions entail describing change as 
continually being produced through emergent activities or as a series of phases. Use is conceptualised as 
unfolding over time with emphasis on describing and explaining the nature of use by drawing on such concepts 
as technology adaptation or appropriation (Carroll 2004, Tyre and Orlikowski 1994). Greater attention is given to 
defining these use concepts with both Carroll (2004) and Tyre and Orlikowski (1994) providing detailed 
descriptions. Qualitative research methods are preferred as they provide richer descriptions of the nature and 
sequence of events over time (Wolfe 1994).  
This paper is situated within a wider discourse that advocates methodological and theoretical pluralism (e.g. 
Mingers 2001). Examining the potential value of combining variance and process research approaches therefore 
provides a valuable reminder of the utility of pluralism in IS. In particular, combining the two research 
approaches has the potential to provide richer and more complete descriptions and explanations. Variance 
research is well suited to answering “what” questions (Van de Ven and Poole 2002), for example, what are the 
variables that best predict the extent of use of an electronic document management system (EDMS)? Process 
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research provides answers to “how” questions (Van de Ven and Poole 2002), for example, how do users interact 
with an EDMS to satisfy their information needs? IS researchers often draw on a combination of methods to 
support their research goals. Ethnographic and case study researchers employ qualitative and quantitative 
methods to support triangulation, variance researchers employ qualitative methods during the exploratory phase 
of research, and process researchers enumerate to support exploration of dynamics (Gable 1994, Kaplan and 
Duchon 1998, Markus and Robey 1988, Sabherwal and Robey 1995, Tyre and Orlikowski 1994). However, there 
are few examples of combined variance and process research, despite calls to do so (Pare et al. 2008, Sabherwal 
and Robey 1995, Van de Ven and Poole 2005). Therefore, the research question addressed in this paper is: 
What are the benefits of combining variance and process research approaches to understanding system use?  
The paper explores the rationale and the philosophical implications of combining variance and process research 
approaches. Some of the ways in which use is conceptualised by variance and process researchers are considered 
and a model presented that captures how use is represented and explored from variance and process perspectives. 
The relative strengths of variance and process research approaches are explored. A case study is used to illustrate 
how both approaches shed light on the use of an EDMS in a Defence organisation. The paper concludes by 
considering how a combined research approach can yield a more holistic understanding of system use.  
THEORETICAL BACKGROUND 
The central knowledge claim of this paper is that combining variance and process research approaches will 
contribute to richer representations and understanding of use. Reconciling these approaches involves more than 
just combining quantitative and qualitative methods, since such methods are often used in combination by both 
variance and process researchers. For example, variance researchers have employed interviews in the exploratory 
phase of research to inform the development of scales (Davis 1989). Similarly, process researchers have drawn on 
quantitative data to represent the dynamics of use (Tyre and Orlikowski 1994). However, such combinations of 
methods do not constitute reconciliation because they occur within the confines of each of the preferred research 
approaches. Reconciliation involves extending beyond the assumptions of one’s particular community to at least 
consider the viewpoint of the ‘other’. But what are the prospects of achieving reconciliation between two research 
communities who appear to hold very different views about epistemology and ontology?  
In the context of understanding organisation change, Van de Ven and Poole (2005) argue that variance and 
process approaches should be viewed as complementary, and that combining the insights derived from using the 
different approaches provides a richer and more holistic understanding of organisational change than would be 
yielded by use of an approach in isolation. Sabherwal and Robey (1995) attempted a reconciliation of process and 
variance strategies for understanding IS development (ISD) arguing that each strategy has its strengths and in 
combination they can “improve our understanding of the ISD process and provide a stronger basis for practical 
recommendations” (p. 323) They also argue that in combination the different strategies can address new and more 
complex research questions. Similarly, Mingers (2001) argues that “[i]t is both desirable and feasible to combine 
together different research methods to gain richer and more reliable research results” (p. 243). But if variance and 
process research approaches are complementary, then why is more research not undertaken or reported that draws 
on both of these approaches? The separation of approaches may be due to the time it takes to become competent 
in the application of particular methods, the tribal nature of the research communities associated with each 
approach, or result from concerns about reconciling paradigms that are argued to be incommensurable (Mingers 
2004, Truex et al. 2006).  
Research approaches entail a commitment to particular data collection and analysis methods, as well as being 
associated with the epistemological and ontological assumptions of a particular paradigm. Variance researchers 
see knowledge as being derived by application of the scientific method and adopt an objectivist ontology such 
that IS are viewed as objective artefacts (Lee 1999). Process researchers of a quantitative persuasion subscribe to 
the same view. Alternatively, many qualitative process researchers see knowledge generation as social practice 
and adopt somewhat of an anti-realist ontology that views IS as subjectively constructed, representing the 
expression of human agency (e.g. Orlikowski 1992). These research approaches are commonly associated with 
particular paradigms, positivism and interpretivism respectively, but such associations do not preclude their use 
by researchers who subscribe to alternative paradigms (Mingers 2001). This is because in practice many IS 
researchers are directed toward one or other of these paradigms but do not strongly adhere to all of the tenets of 
the extreme positions. For example, few interpretivists would adopt an extreme anti-realist position such that if I 
forget that the tree outside my window exists it therefore ceases to exist. If one assumes that two paradigms are 
not binary positions, but are instead directions, then it follows that the association of a research approach with a 
particular paradigm does not equate to a necessity to wholly adopt the same paradigm. This paper adopts a realist 
pragmatist philosophy (Bryman 2006) that judges the value of research approaches, and the propositions and 
theories they help to test and build, not based on links with their mostly commonly associated paradigms and their 
ideological commitments but based on their capacity to be of practical usefulness and relevance. Such a position 
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should not be mistaken for an ‘anything goes’ attitude since this could lead to a failure to attend to the challenges 
and problems specific to each approach due to having only a surface level appreciation (Truex et al. 2006). 
Drawing on these two research approaches therefore requires sufficient inculcation in the methods and theories 
associated with each approach (Truex et al. 2006).  
Realist pragmatism is but one possible philosophical context within which a combination of variance and process 
research could be employed. Isolationists accept the argument for paradigm incommensurability such that 
“research should develop separately within each paradigm” (Mingers 2004, p.88). For example, Sabherwal and 
Robey (1995) positioned their work, which reconciled process and variance strategies for understanding ISD, 
from within a positivist paradigm. By contrast there are a variety of non-isolationist positions that have been 
identified, which advocate drawing upon a diversity of research methods and paradigms (Mingers 2004). These 
approaches range from those that are method centred and agnostic with respect to paradigms, such as pragmatists, 
through to those that put forward a revised ontology and epistemology suited to information systems, such as 
critical realists (Mingers 2004).  
Use from a variance perspective 
The majority of variance researchers interested in system adoption and use have focussed on “individuals’ 
preadoption activities, the adoption decision, and initial use behaviours” (Jasperson et al. 2005, p. 527). The 
preadoption activities can be thought of as pre-use, which captures the period prior to a potential user starting to 
use a technology. This phase involves users becoming acquainted with some of the features offered by the 
technology when first exposed to the technology, or following information about a proposed technology, as might 
occur via word of mouth, an advertisement, during a demonstration or a presentation. Attention is given to pre-use 
in situations where use is not well established, such as for new or prototype systems. In particular, researchers 
have attempted to predict future use by assessing users’ intentions to engage in system use (behavioural intention) 
(e.g. Karahanna et al. 1999). Pre-use is followed by initial use during which time the user starts to employ 
features of the technology to support the conduct of tasks, such as might occur during a training course (Burton-
Jones and Straub 2006, Jasperson et al. 2005).Variance researchers have also assessed use some weeks or months 
following initial use (Venkatesh et al. 2003). The term continued use has been employed to convey this period of 
use (Karahanna et al. 1999, Venkatesh et al. 2003). In assessing initial and continued use, variance researchers 
have used a variety of survey-based measures including frequency of use and time spent using the system (e.g. 
Davis 1989). To a lesser extent hardware and software monitors have recorded actual use (DeLone and McLean 
1992, Venkatesh et al. 2003).  
Use from a process perspective 
A number of process-based studies represent and examine use in ways that variance researchers largely do not 
consider. These studies provide detailed descriptions of the nature of use (Carroll et al. 2003, Leonard-Barton 
1988, Tyre and Orlikowski 1994). They describe use in ways that convey the unfolding of use situated within 
particular activities and practices, and embedded within particular contexts of use, here referred to as emergent 
use. The idea of emergent use captures a range of concepts focussed on: 
• adaptations to the technology itself such as personalization, customization, inventions and tailoring 
(Desouza et al. 2007, Trigg and Bødker 1994);  
• adaptations to work practices following system implementation (Chu and Robey 2008); and 
• mutual changes in the technology and associated practices and use context through such concepts as 
adaptation, and appropriation (Carroll 2004, Leonard-Barton 1988, Tyre and Orlikowski 1994). 
Whilst many process researchers emphasise the emergence of technology use, they also have reported that 
adaptation of technologies is not ongoing. Over time, adaptations become structured, routinised, stabilised, or 
institutionalised within particular use contexts (Mendoza et al. 2008, Orlikowski 1992, Trigg and Bødker 1994, 
Tyre and Orlikowski 1994). This is not meant to imply that achieving such a steady state is permanent. 
Adaptations can again occur in response to changes in the user, the technology or the use context (Tyre and 
Orlikowski 1994). The term stabilised use was chosen to convey the more or less temporary stabilisation in 
patterns of use and associated practices.  
Representing and exploring use from variance and process perspectives 
Figure 1 captures how use is represented and explored from variance and process perspectives. Pre-use, initial use 
and continued use are drawn from a variance perspective, with emergent and stabilised use derived from a process 
perspective. Use is explored from a variance perspective through use of methods that capture snapshots of the 
phenomena of interest, represented by the vertical arrows. Process research explores changes in use over time. 
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The model assists in considering the implications of combining research approaches, as well as serving as an 
organising schema for understanding use from a variance and process perspective. The model also serves as a 
foundation for examining the relative strengths of variance and process research approaches.  
 
Figure 1: Representing and exploring use from variance and process perspectives 
RELATIVE STRENGTHS OF VARIANCE AND PROCESS RESEARCH 
APPROACHES 
From a variance research perspective there appears to be limited concern to explore the nature of use (Burton-
Jones and Straub 2006). Nevertheless, there are a growing number of exceptions, with measures developed to 
assess such concepts as: exploitative usage, routinisation, infusion, and nature of IS use (Burton-Jones and 
Straub 2006, Jain and Kanungo 2005, Sundaram et al. 2007). These measures represent an important step in the 
direction of developing richer conceptualisations of use, including emergent and stabilised use. However, they 
are constrained by the nature of surveys and statistical methods employed in variance research. The range of 
behaviours explored is limited to those identified a priori and individual differences are reduced to means, 
standard deviations, and path coefficients. Constraining avenues of inquiry prior to data collection combined 
with frequent use of cross-sectional research designs means that variance research largely provides aprocessual, 
acontextual, and ahistorical accounts of system use and its antecedents (Pettigrew 1990). Process research 
addresses many of the weaknesses of variance research, by generating rich accounts of the unfolding nature of 
use. This is achieved by using multiple methods that are usually qualitative, for instance interviews, notes from 
meetings and conversations, observations, focus groups and so on (Carroll et al. 2003, Leonard-Barton 1988, 
Mendoza et al. 2008, Tyre and Orlikowski 1994). 
The impacts of technology in organisations take time to become manifest (Peppard et al. 2007). For this reason, 
both variance and process researchers attend to time, but in fundamentally different ways. Variance researchers 
tend to view time as part of the background (Van de Ven and Poole 2005). The amount of time is uncritically 
applied as an indicator of experience, familiarity and routinisation (Venkatesh et al. 2003), or the interest in time 
is limited to providing distance between two measurements so as to determine the strength of the causal 
relationship between behavioural intention and system use (e.g. Davis 1989). From a process perspective time 
plays a more central role. For process researchers focussed on identifying event sequences or phases, “time is 
when events occur” (Van de Ven and Poole 2005, p. 1394). Time provides a means of logically ordering the 
progression of events and associated dependencies, such as the movement through adoption, adaptation and then 
incorporation encapsulated in the process of appropriation (Carroll et al. 2003). Process researchers also attend to 
the continual production of the phenomena of interest through emergent activities and actions (Van de Ven and 
Poole 2005), as highlighted by a focus on understanding the mutual adaptation of technology, practices and use 
contexts (Carroll et al. 2003, Leonard-Barton 1988, Tyre and Orlikowski 1994). By situating use in time, 
attention is drawn to the practices and contexts within which the systems of interests are embedded. A focus on 
time also leads to exploration of the temporal and socially constructed dynamics of use.  
Variance research has contributed to a substantial cumulative tradition in a number of areas of inquiry. For 
example, much of the user acceptance literature has built upon the technology acceptance model (TAM) (Davis 
1989). A comprehensive consolidation of this research culminated in the development of the unified theory of 
acceptance and use of technology (UTAUT) (Venkatesh et al. 2003). The test of the UTAUT model confirmed 
the central importance of perceived usefulness and ease of use, and other commonly explored variables – social 
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influence and facilitating conditions. The extent of variance explained (70%) was sufficient for the authors to 
claim that it “is possible that we may be approaching the practical limits of our ability to explain individual 
acceptance and use decisions in organizations” (Venkatesh et al. 2003, p. 471). However, the drive for parsimony 
that underpins the development of models such as TAM and UTAUT, combined with dependence on 
questionnaires, focuses attention on pre-defined variables of interest and how much variance in use or intention 
to use they explain rather than dealing with the ever present issue of unexplained variance. Process researchers 
have also built on the work of others such Orlikowski’s (1992) modification of Giddens’ theory of structuration 
to fit the IS domain. However, this does not share the same level of dominance that TAM has had in the variance 
research domain. This is perhaps in part due to the adoption of a non-isolationist philosophy that not only 
supports the use of multiple methods, but which draws upon a range of different theoretical positions through a 
process of bricolage (Hovorka and Germonprez 2008), and due to the difficulty in accessing the dense and 
complex narratives associated with the work of Orlikowski and Giddens. Another contributing factor is the focus 
on developing rich descriptions of the context of use. This contributes to the ability to identify new issues as they 
emerge during the research, but lessens the capacity to generalise beyond the particular context of interest (Gable 
1994).  
IS is an applied field and as such both variance and process researchers undertake research involving ‘real world’ 
people and organisations. Such research often involves considerable effort in negotiating access to organisations, 
maintaining good relations during data collection, and ensuring researchers leave on good terms (Buchanan et al. 
1988). However, the survey-based and a priori nature of variance research means that contact with organisation 
can be minimised and the data collection and analysis process made quite efficient. Process researchers are 
confronted with an enormous amount of data that takes a considerable amount of time to collect. The more 
resource intensive nature of this research continues into the analysis stage. Analysis of process data often 
involves multiple levels and units of analysis, sequences of events, eclectic and voluminous data, and an 
inductive approach to theorising that entails postponement of the decision about what is relevant (Langley 1999). 
Variance approaches are generally concerned with understanding the relatively near-term antecedents and 
consequents of use in a way that is amendable to predictive modelling, underpinned by the assumption of linear 
cause-effect relations. Such approaches assist in guiding the development of near-term strategies for enhancing 
utilisation, in general terms, but largely fail to identify the changing influences on use over time (Carroll et al. 
2003, Karahanna et al. 1999) and how these both constrain and enable the longer-term emergence of productive 
and innovative use. A consequence of adopting such a near-term focus is a tendency to cease the active 
management and support for a system’s implementation soon after its installation (Jasperson et al. 2005), thereby 
generating suboptimal outcomes. Process approaches assist in drawing attention to the longer-term dynamics of 
the relationship between users, the technology, their practices, and the use context, as well as highlighting the 
value of evaluating technology over time (Klecun and Cornford 2005). Such approaches are also better placed to 
provide context-specific guidance to support the evolution and incorporation of technologies. However, they may 
overplay the importance of having adaptable technologies and the value of setting the conditions for 
experimentation without giving due consideration to how the realisation of benefits might occur. The relative 
strengths of variance and process research approaches are summarised in Table 1. 
Table 1: Relative strengths of variance and process-based approaches to studying system use (adapted from 
Gable 1994) 
Relative strength Variance Process 
Identifying links between use and variables/influences Medium Low-Med 
Focus on pre-use and initial use – early identification of design issues High Medium 
Focus on emergent and stabilised use – context specific guidance on improving use over time Low High 
Rich assessments of use - focus on nature of use Low High 
Understanding of dynamics of influences on and patterns of use Low-Med High 
Attending to the temporal nature of use Low-Med High 
Understanding of heterogeneity of use across individuals Low High 
Understanding of history and context Low High 
Controllability High Low 
Representativeness Medium Low-Med 
Cumulative tradition – both theoretical and methodological High Medium 
Complexity of representations and models Low High 
Discoverability – ability to identify new issues as they arise during research Low High 
Use of multiple methods Low High 
Efficiency of data collection and analysis High Low 
Ability to provide practical guidance to designers and managers of systems Low-Med Medium 
From Table 1 it can be seen that the two research approaches are complementary. For example, variance 
researchers could benefit from including qualitative methods to enhance the richness of use representations able 
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to be developed. Likewise, process researchers could benefit from using well established survey-based measures 
as additional sources of insight about phenomena of interest and as a way of reducing some of the resource 
overheads. Also, if the number of participants is sufficient, the use of surveys could also enhance their capacity 
to identify links between use and influences, as well as providing a degree of statistical control, such as 
controlling for the effect of demographic variables. 
COMBINING VARIANCE AND PROCESS RESEARCH APPROACHES: A CASE 
STUDY 
An illustration of combining research approaches is provided by a longitudinal evaluation of an electronic 
document management system (EDMS) in a Defence organisation. Data on the EDMS case were collected 
primarily using interviews and questionnaires, augmented by notes from discussions, records of correspondence, 
documentary evidence and participant observation. Data were collected over eight years, with the majority of 
data collected during two time periods separated by four months. The data for these two time periods are referred 
to as times 1 and 2 (for further details see Fidock and Carroll (2006)). The evaluation was primarily guided by a 
lifecycle or process view of technology use (refer Figure 1). The lifecycle describes four different phases of use, 
moving from pre-use through to stabilised use. Taken together these phases provide a general description of the 
trajectories that are possible as users are first exposed to, then engage with, adapt and incorporate a technology 
with their practices. Investigation of influences on use at different phases of the lifecycle was informed by the 
variance-based user acceptance literature from which a variety of measures were drawn (Clegg et al. 1997, Davis 
1989) (refer Figure 1). Thus the research drew on both variance and process approaches and sought to identify 
the influences on use, patterns of use, and how influences and patterns of use change over time.  
In 2000, the networked electronic office support system in use within the Defence organisation was evaluated. 
During the evaluation a number of the issues raised by participants related to document and information 
management thereby providing an assessment of the pre-use phase. Concerns were raised about having too many 
sources of information to search and lack of an effective search capability across these multiple sources. Users’ 
practices were performed within the context of limited policy and practice guidance on the management and 
storage of electronic information. Many users were actively engaged with managing duplicate documents and 
large numbers of emails. Consequently, many personnel were experiencing information overload, corporate 
memory was being undermined and there were difficulties in satisfying legislative requirements in relation to 
archiving.  
To address deficiencies with information and document management the EDMS was introduced as a pilot into 
parts of the organisation. Length of use of the system ranged from less than a month through to 16 months with 
an average of 6 months. Questionnaire responses and interview data provided by over 90 participants from time 
1 and 2 were analysed. At time 1 and 2, system use was significantly correlated with business impact (derived 
from the user requirement document), support and training, usability, usefulness, and competence. This 
suggested that attitudes toward the system were more positive with greater use. Qualitative data also highlighted 
concerns about system usability, usefulness, and support and training. For example, EDMS was viewed as 
having poor usability through being “un-windows like” and “painfully slow to open documents”. Concerns were 
also raised about change management practices. There was a perception that the organisation had not adequately 
prepared or pre-positioned themselves for the introduction of the system by developing policies to encourage 
appropriate document management behaviours. Instead such developments occurred in parallel with the system’s 
introduction, generating an additional change burden. Some participants did however express written agreement 
with questionnaire items, using the comments sections on each page of the questionnaire, that EDMS had led to 
time savings and improved ability to access information. Qualitative data also suggested that system usefulness 
tended to be more positive with greater length of use.  
The length of use variable provided a means of exploring influences and patterns of use over time. For the 
questionnaire data this was done through drawing on cross sectional data from time 1 and 2. At time 1, 
correlation analyses identified statistically significant links between length of use and business impact, usability, 
effort demands, usefulness, expectations (organisational), competence and frequency of use. At time 2 length of 
use was linked with competence and use. These results indicate that over time the extent of use tended to 
increase and that attitudes toward the system were more positive.  
Data collection for time 1 and 2 was separated by four months and primarily involved two discrete samples. Data 
from two time points allowed exploration of aggregate level changes in user appropriations and influences that 
might have been affected by the organisation having more time to become familiar with the system, the influx of 
new personnel, and by additional implementation issues being addressed. The following variables were found to 
be significantly different: general attitudes toward computers, business impact, usability and frequency of use. 
All but the last variable had increased over the four months. A comparison of themes identified from the 
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qualitative analysis indicated that there was little to differentiate responses from participants at each time point. 
Patterns of responses showed that people at time 1 and 2 were similarly concerned about system usability, 
usefulness, and change management issues. 
Patterns of use were also explored drawing on both quantitative and qualitative data. Most participants were 
engaged in continued use of the system. Adoption of the system had largely occurred because users did not have 
much discretion over using at least some aspects of the system, for example, the system was used by almost all 
of the respondents to store and manage MS Word documents. Nevertheless, there was evidence of some users 
partially adopting the system through working around certain features or failing to use the system. Excel, 
PowerPoint and e-mail files were much less frequently stored on EDMS. In the case of storing/managing e-mail, 
many people had never used EDMS for this purpose. This is in contrast to use of non-EDMS storage options, 
such as lotus notes mail box, within which most respondents indicated they stored their e-mails. At the level of 
individual users, users relied on multiple methods (EDMS, local drive, paper) for storing and managing MS 
Word documents, apart from two people who only used EDMS. Furthermore, the extent to which such methods 
were relied on varied across individuals. There was also evidence of non-adoption, for example, the executive 
staff in part of the organisation were not directly using the EDMS. They continued to make hand-written changes 
to various documents, rather than electronically editing the document stored in EDRMS. A workaround was 
developed to ensure other HQ personnel had visibility of these edits, which involved support staff scanning the 
hand edited documents into the system. There were also unanticipated consequences with people reporting loss 
of work due to usability issues and associated misuse by users. At an organisational level an in-house developed 
automated web publishing capability was introduced to overcome problems sharing documents with parts of the 
organisation not participating in the EDMS pilot. By 2008 the system was in widespread use in the organisation 
however there was still evidence of some users seeking to work-around the system. Nevertheless, for many users 
the system had simply become part of what they did every day. 
DISCUSSION 
One of the few examples of a study that combines variance and process research approaches in IS is Sabherwal 
and Robey’s (1995) examination of IS development. The case study detailed in this paper adds to this stream in 
the context of system use. The differential and complementary nature of the two approaches identified in this 
paper relates to use qualities, temporality, cumulative learning, combining methods, efficient use of resources 
and adding practical value. These issues are now discussed in relation to the EDMS case.  
Use was conceptualised in a variety of different ways as summarised in Figure 1. From a variance research 
perspective, the extent of use was assessed using a frequency of use measure. In addition, quantitative measures 
exploring both the extent and nature of system use were developed and employed, informed by a process 
perspective. These measures focussed on the use of the system to store and manage particular document types, 
and to support particular practices. These measures were also augmented with data on the frequency with which 
documents were stored and managed using electronic and paper-based methods that pre-dated EDMS thereby 
assisting in better understanding the wider use context and practices. Whilst such data were limited by the 
inherent constraints of questionnaires, it did provide important insights about the extent to which users were 
appropriating one or more features of the EDMS to support their document management practices. Despite the 
tendency for IS survey research to provide acontextual accounts of system use, the data from these measures 
showed that this is not an inherent constraint of this particular method. This paper supports arguments for greater 
attention to be given to the feature level of analysis (Jasperson et al. 2005), but also to extend such an analysis to 
include practices associated with the particular system of interest. Use was also explored from a process 
perspective, with users moving from initial exposure to a technology, through initial use, adaptation and 
incorporation of the technology with their practices. This highlighted the need to consider use at more than one 
time point and to identify users’ choices about how they were situating the technology with their work practices. 
For example, early in the system’s implementation there was widespread evidence of minimal use and 
workarounds, including some executive staff who were able to avoid using the system altogether by delegating to 
their support staff. The roll out of the system stalled at this point and it was some years before it became 
available across the organisation. By 2008 use was widespread and for many users the system had simply 
become routine. Without access to data about the status of the system in 2008 it might have been concluded that 
the system implementation was inherently challenged and at significant risk of failing. The adoption of a process 
perspective therefore made it possible to see how use of the system, and its place in the organisation, changed 
over time. 
The temporal nature of use was explored in the case. From a process perspective, data was collected over an 
eight year period, including the time prior to the introduction of the EDMS. Data collection therefore spanned 
pre-use through to stabilised use (see Figure 1). This assisted in providing an historical context within which to 
frame the evaluation of the EDMS. For example, the absence of tangible policy and practice guidance to 
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encourage appropriate document management behaviours was apparent in 2000, as were concerns about some of 
the consequences of these behaviours. The system was therefore introduced into an organisation that had 
developed somewhat ad hoc and individualised practices around document management. Follow up enquiries in 
2008 revealed that EDMS was in widespread use, facilitated by an active process of enforcing policies. 
Exploration of use over time was also supported by the inclusion of a questionnaire item on the length of use of 
EDMS. Analysis of both the quantitative and qualitative data was facilitated by data from this item. Knowing the 
length of use facilitated a process analysis of the cross-sectional questionnaire data. This was particularly useful 
in this case because there were very few participants in common between time 1 and 2. The length of use 
measure was therefore the main source of insight as to the effect of differential periods of exposure to the 
system. In addition, the length of use measure assisted in exploring changes in the salience of themes over time 
that were identified during the qualitative analysis.  
The length of use measure not only served to support exploration of the temporal nature of use, but provided 
strong evidence of the value of combining methods from variance and process research approaches. It shows that 
quantitative data derived from questionnaires can be used to support a process analysis of both quantitative and 
qualitative data. The value of combining methods was also seen in the analysis of differences between time 1 and 
2. The structured questionnaire items replicated across the two time points were able to surface significant 
differences in attitudes and use frequency. The qualitative data provided insights into the possible reasons for 
these differences, such as an influx of new personnel without any historical ‘baggage’ associated with the 
challenging introduction of the system. The variance-based questionnaire items afforded a degree of control over 
the themes explored by being limited to those pre-defined by the researcher. The use of this approach therefore 
was able to more readily surface aggregate level changes in attitudes between the two time points. The themes 
derived from the process-based qualitative data provided a capacity to discover emergent issues. However, the 
consequent increased diversity of themes made it more difficult to identify substantive changes in the strength 
and valence of themes between the two time points.    
The case contributed to research streams from variance and process perspectives. The centrality of usefulness 
and ease of use (measured as part of usability) as important correlates of system use was again confirmed in this 
research. Previous process research on technology use showing that influences on use vary over time, and that 
users’ patterns of use are heterogeneous (Carroll et al. 2003, Mendoza et al. 2008), was also supported by the 
findings of this study. By combining research approaches this study was able to draw on and contribute to 
cumulative traditions from two communities whose representations, measures and theories are rarely explored in 
the context of one study. The study diverged from previous IS use research, however, by adopting a combined 
variance and process research approach (see Figure 1). The result of doing so was a richer understanding of the 
extent and nature of use of an EDMS. 
Opportunities to collect longitudinal data in IS are limited. In this case, the ability to do so was in part facilitated 
by undertaking research as part of ongoing consultancy work with the Defence organisation. However, it was 
also facilitated by combining methods from variance and process research that minimised the impost on the 
organisation and the researchers whilst also providing data of sufficient richness to better guide decision making. 
Questionnaires facilitated the efficient collection of both quantitative and qualitative data from a sample of 
EDMS pilot participants at two time points. Interviews and other qualitative data sources facilitated the 
development of rich descriptions and explanations. Providing space in the questionnaires for respondents to 
comment on various aspects of EDMS was particularly important in reducing some of the data preparation and 
analysis overhead associated with qualitative data.  
The findings from analyses of both the variance and process data elicited in the EDMS case had practical utility. 
The variance-based findings assisted stakeholders in quickly grasping ‘what’ influences were shaping users’ 
perceptions of the system. This was achieved by presenting a single table listing highly skewed questionnaire 
items. The sampling approach and size also provided stakeholders with increased confidence as to the 
representativeness of the study participants. The process-based findings assisted in understanding ‘how’ the 
organisation and its personnel were responding to the introduction of the EDMS, as well as helping to explain 
‘why’ personnel were using the system in the variety of ways surfaced during the study. For example, the poor 
usability experience of many study participants was associated with users’ choices to reject or work around the 
system.  
Whilst combining research approaches has its benefits, there are certain research interests and contexts to which 
it is not well suited. Intensive field studies involving a small number of participants, such as in a small business 
context, would not provide enough questionnaire responses to allow inferences to be made from statistical 
analyses. Furthermore, the nature of doing research in organisations is such that gaining access at more than one 
time point is by no means assured (Buchanan et al. 1988).  
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CONCLUSION 
System use is a key concept in information systems (IS) research. It is therefore important that the ways in which 
researchers choose to represent and examine use is understood. In this paper a model was presented that assisted 
in drawing out how use is represented and explored from variance and process perspectives. The model also 
assisted in exploring some of the strengths and weaknesses of adopting variance and process research 
approaches. A case study that employed both of these approaches demonstrated the value of combining the 
statistical rigor and efficiency of variance-based data with the rich data generated by qualitative process-based 
methods. This research highlighted that a combined research approach yielded a more holistic understanding of 
the use of an EDMS in a Defence organisation. It showed that variance and process research approaches can be 
combined for effective outcomes. 
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